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Diirinp; the two years since the an¬ 
nouncement of the Type 1704-A and 
1705-A Variai*® Spt‘ed Controls,^ 
rated 1 and 1 f^ hp respectively, the 
nee<l has lK*come apparent for simpler 
controls without the exiKMisiv'e mag¬ 
netic contactoi*s for starting, slopping 
and reversing. The unmounted con¬ 
trols, Type 1704-AW and 170.5-AW, 
announced about a year later,- were 

» W. N. Tiittlv. "Fivr Neu' Vnriar S|>e4'4| Coiifrols Round 
Out lilt* Line," Omrrat Undio ExprrimrnUr. XXVIII. 7, 
Deeejnber. 

**‘Unmuuiiti<«| .Motor S|ieed Contn>I* for .AaBemhIv into 
Otlier E«|iiipnM*nt." Gfnrnd Radio Bxpfrimrntrr, XXIX. 
5. October, I9.VI. 


primarily for machine manufacturers 
who would mount the controls in the 
cabinets of th(‘ir machines and provide 
their own switching for reversing and 
dynamic braking as desired. But a 
lower-priced, complete control suitable 
for the general user was still much 
needed. 

Such a control requires a rugged in¬ 
expensive switch, and the so-calle<l 
“drum** controller, which had Ijeen 
used increasingly with \'ariac Spe<;d 


Figur* 1. The n*w Type 1704-B Variac Speed 
Control installed on a bench lathe. The controller 
is installed just below the headstock where it is 
conveniently accessible, and the Voriac, which is 
the speed adjustment control, is below the con¬ 
troller, on the bench cobinet. The chassis, which 
carries the transformers and rectifiers, is inside 
the cabinet. 
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Controls installed in our own plant, 
proved to be just what was needed. 
Ample switching; capacity can be pro¬ 
vided in a small unit, and ccmtacts are 
available for dynamic l)rakinp:. d'he new 
controls <-onsist of the drum switch, the 
rectifier clmssis, and the Variac adjust- 
al)le transformer controlling th(* speed. 
Overload protection of the Klixon type 
witli appropriate time-delay character¬ 
istics is incorporated in the \’ariac. The 
m^w chassis differ from the tdder 
stripped-down versions, Typk I701-.\W 
and 1705-A\V, in that a dynamic brak- 
inj; resister and dust cover are included. 

The complete 1-hp control as sup- 
plie<J is shown in Figure 2. A line switch 
or cutout box is tlie ordy additional 
component re(juired. The control op¬ 
erates on 230 volts a-c input, but termi¬ 
nals are provided so that a pilot light, 
if desired, can be operatcnl on 1 lo volts. 
The control cabinet can be mounted out 
of the way in any location where there 
is adecjuate ventilation, as access to it 
is reciuired oidy for maintenance. When 
an overload trips the breaker, re.setting 
is done at the V'ariac, wfiich is handy 
to the operator. The drum switch is suf¬ 
ficiently small to permit mounting in 
the frame of the driven machine. In 
])roduction work it may be desirable to 
have the control lever at the hand of 
the operator and the speed adjustment 
knob farther away. Separate units for 
these functions give flexibility to meet 
such requirements. 

An inside view of the drum controller 


E R 2 
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Figure 3. Interior view of the controller. 

is shown in Figure 3. The contacts are 
cam-operated and there is only enough 
wiping action to keep them clean. Wear 
is minimized and long life results. The 
cam design gives a fa.sl break, with very 
little sparking. Two a-c contacts and 
four d-c contacts ojx'rate in .series to 
make or break the armature current, as 
indicated in the wiring diagram, Figure 
4. 

The new controls, like the others of 
the \'ariac Speed C'ontrol line, are suit¬ 
able for a wide variety of applications. 
The 1 and 1 ^ 2 ratings, however, are 
particularly suitable for small lathes. A 
back-geared lathe recjuires only a simple 
single-ratio belt drive to handle work 
of all sizes within its <‘apacity. lathe 
without back gears can be used for 
small-diameter «*uts with only a single 
drive ratio but should have a second 



Figure 2. View of the Type 1704-B Variac Speed 
Control (1 horsepower), showing the three ele¬ 
ments: chassis, Variac, and controller. The basic 
model. Type 1704-BW, consists of chassis and 
Variac only, with the switching to be supplied by 
the customer. The 1hp models. Type 1705-B 
and Type 1705-BW, are identical in dimensions 
and external appearance with those shown here. 
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SPECIFICATIONS 

Typo 1704>B Typo 1704>BW 


Typo 1705-B Typo 1705-BW 


Muter norwpowi^ Rjuiae: 

I « 

1 

l‘» 

M'i 

Power Supply 

Siiijtlf^Ph^ 


Volt* * 

! 230 

230 


230 


FuU-LiMd 

Amperes 


6.5 

_ 

K.5 

! 8.5 

Line>Vnlu«(e 


At HO Cyrlw 

210-350 

210-250 

210-250 

210-250 

LiniiU 


At50Cyd«i 

210-250« 

2I0-2M* 

210-250* 

210-250* 

Iiiimt Power 
In Watm 


Full Land 

>500 

1501) 

1050 

1050 


SUtidhy 

HO 

90 

90 ' 

! 00 

Motor 
('nntrul 
Output DC 

Arrasture 

rieJd 

Anijirrwi 

Voiu 

Aniiwres 

4.5 

0-230 

0.5 

4.5 

0-230 

0.5 

6.0 

0-230 

0.5 

1 6.0" 

0-230 

1 0.5 



Volta 

230 Ifill t3S ] 

230 1 lOO , 128 

230 160 138 

; 230 1 too 1 I2N 


Speed 

TLinge 


0 to 0 to 1 f n to 0 to 0 to 0 to ' 0 to 0 to 

Oto 1.12 1.25 0 to 1.12 1 1.25 0 Ui 1.12 1.25 0 to 1.13 1.25 

mird XmtediX rated rated X rated X rated rate«l X rated X ratnl nitc*J X rated X rated 

Dynamir 

HmkiriK 



Autnmalir in atop 
iHJsition 

Hrakinc rnwrtor 
(urniahed 

Automatic ip stop , 

(Hwitioii ! 

Braking rraiator 
furiiiahed 

Arnmture 

Overlowf^ 

IVeteelMM 


rireuil brrakrr in 
Variae 

Circuit Breaker in 
Vartar 

(Tirruit Brimker in 
Vanar 

Cireuil Breaker in 
Variae 

('oniml 

Ststioo 



V«rtar and 
drum nwiudi 
runtiahMl 

Vartar rurtiiahed. 
Svitehiiut to lie 
provided by user 

iVarMcaod 
drum awitdi 

Ifurnsdied 

Variae rurniaibed. 
Swilrhing U> lie 
provided h> user 

Over-oil 

OuMsis 


20H X 13H X 5»li 

piiurnaioD* 
ill Inehni > 

Vsruir 

C'ootmller with 

mtiiiiet model only) 

7j%X5'MsX0»Us 

3 X 3.^ X 0 ^includiiiR luuidlel 

Nrl Weight 

(itsMii 


38'i 

3K'.^ 

, 444 

44«i 

In Pounds 

VsTMT 


2ru 

2114 

m 

' 2Vi 


CoiitroUrr 


3 

_ 1 3 



Codr Word » 


WEEDY 

FAVOR 

1 WAXER 

SAXON 

friews Net !l to 4 units 

1 

$330.00 

$301.00 

1 $310.00 

$358.00 

K.U.B. j 

5 to 10 uutbi 


316.00 

294.00 

1 36S.00 

343.00 

IWCniUnnd 

up 


302.00 

210.00 

1 

1 350A)0 1 

221.00 


MOTORS FOR USE 

WITH ABOVE VARIAC SPEED 

CONTROLS ' 

Moinr ratines; open drip proof, revenitle, 404.'. 
rile ruatinonus. boriionUl. rigid boar. 
Uenrral Radio Deaignatioa 

Horsepower 

CooiiMind with Interpoies 

MUD-0 

1 

Corapoond with Inlerpoles 
MOD-IO 

m 

Frame Siie > 

'N-203 

N-201 

Speed RP.M 

1750 

1750 

Leads (liroughl nut separately) 

0 ^ 1 

I *6 

Bearings 

Ball 

Ball 

Net Wridti — Pounds 

75 Ilia. 

ITIba. 

Code Word » _ 

MOTOR 

' MOTOR 

Frkw 

$115.00 

$310.00 


> I>inM«nM(»i} liniwiiiics iivsiU(4r on rruumt. 

* To order uioUir with Vnriar Speed I'ontrnl. iw* itinipouml rode word, WIXDY.MOTOR, A.VIAZEMOTOR, elc. Motor*lire not iiolii 
«ctiAraU'ly. 

* Spwiul Vnrioo rw|uircH|; hp rotiiig rcdmrd 11'^. 

* Motor Kpet'ifiralioiui not criiiral. Any tiiotor witliiii control rntiiiM ntti be u»hL 


drive ratio available for heavy cuts on 
laiKe-diameler pieces. For most of the 
work the control would be used over a 
wide ranj^e of working s|H‘eds without 
shifting the Indt. The range of speeds 
covered is (‘ontinuous. aniJ the speed 
giving the fastest production can be set 
tpiickly. In our own plant we have ob¬ 
tained sul>stantially iiicretistHl pnMiiic- 
tion from lathes e(iuiptx*d with V'ariac 
Speed Controls. 


Figure I shows the drum controller 
supplied with the new controls installed 
on a Rivett Model IK)S Hench Lathe. 
Very little space is recpiired and the 
hwation is particularly convenient for 
production work. 

Although tIuM’ost of the complete con¬ 
trols is about 25 per cent lower than 
that of earlier models, the iM^rformance 
is unchanged. Hated ton|ue of the mo¬ 
tor is available for continuous o{xu'ation 
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Figure 4. Basic circuit of the 
Varioc Speed Control, show¬ 
ing the switching arrange¬ 
ment forforword,reverse,and 
stop (braking) operations. 




itver t he entire raiij^e from rated speed 
to zero speed. Torque pulsations are 
neglif^ible even in the most e.xaeting 
work. Starting torque can be smoothly 
controlled in starting delicate opera¬ 
tions, or fast high-torque starting can be 


used for rapid production work. Over a 
period of years maintenance rec^uire- 
ments of the \'ariac Speed Controls 
have proved almost negligible. 

— W. N. Tuttle 


A CONVENIENT TEST FIXTURE FOR SMALL 
CAPACITORS 


In the measurement of small capaci¬ 
tors of the disc-ceramic type, the wire 
lea^ls attached to the capacitor can af¬ 
fect the measured value of capacitance 
unless a .standard technique of connec¬ 
tion, to eliminate lead capacitance, is 
used. A fixture for this purpose, de¬ 
scribed by Stout and Wonso^ of Radio 
Materials Corporation, is rlesigned to 
plug into a General Radio Precision 
Capacitor for measurements by a su\>- 
stitution method. 



A new fixture, similar in concept, but 
modified to accept many different types 
of capacitors, is shown in Figure 1. This 
fixture, the Type 1091-A Capacitor 
Te.st Fixture, can be used with the 
various capacitors shown in Figure 3: 
disc-tyi^e ceramic, with either wire or 
tapererl-tab leads; disc-ty|)e with molded 
jacket; encap.sulated mica; and tubular 
paper. Length of usual leads is imma¬ 
terial, since the leads are eliminated 
from the measurement. 

' Eurl Stout and John Wonso, ** Measurement of Small 
Capacities," liMC Diacap Review, Vol. I, No. .3, May, 
1054. 


Figure 1. (left) View of the Type 1691-A Capacitor 
Test Fixture, (right) View showing disc-type ce¬ 
ramic inserted in fixture. 
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Figure 2. View of equipment for measuring disc-type capacitors at one megacycle. The Capacitor Test 
Fixture is installed on a Type 716-CS1 Capacitance Bridge. The generator is a Type 1330-A Oscillator, 
and the detector, a Type 1212-A Unit Null Detector. A one-megacycle filter is used at the input of the 
detector to reduce harmonics and noise. 


Each lead .slides into a hollow shield 
and is held by a spring clip, while an 
outer shield surrounds the entire as¬ 
sembly. The capacitor leads are pushed 
into the clips until the capacitor itself 
touches the fixture (see Figure 1), so 
that connection is made at the same 
point on every capacitor, regardless of 
lead length. The leads, from their ends 
to the point of connection, are com¬ 
pletely covered by the shield and do not 
enter into the mea.surement. 

The fixture terminals are Type 274 
Plugs on ^-inch spacing, which plug 
directly into a Type 722 Precision Ca¬ 
pacitor or into any of the several Gen¬ 
eral Radio Capacitance Bridges. 

For the measurement of disc-type 

Figure 3. The Capacitor Test Fixture will accept all 
of the types of capacitors shown here. 


ceramic capacitors at one megacycle, 
the Type 71(>-C\S1 Capacitance Bridge, 
shown in Figure 2, is recommended. 
With this bridge, dissipation factor as 
well as capacitance can be accurately 
measured at or near one megacycle. .\t 
lower fre(|uencics. these and other low- 
capacitance units can be measured on 
the Type 7H5-C Capacitance Bridge. 
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Figure 4. The fixture plugs easily fit into the ter¬ 
minals of General Radio bridges or into other 
equipment having jack-top binding posts, spaced 
^4 inch. The bridge shown here it a Type 1611-A 
Copacitonce Test Bridge, and the capacitor is a 
tubular paper type. 


While lead eapacitanee is usually in- 
signifieant in the measurement of tubu¬ 
lar paper capacitors, this fixture offers 
a convenient and standardized means of 
connection. Figure 4 shows the Type 
1611-A Capacitance Test Bridge, with 


CAPACITOR 
UNDER TEST 


p-Hh 

C, 





Co« C1+C2 * 8.7|ipf 




Figure 5. Sketch showing the nature and magni¬ 
tude of the zero capacitance. This capacitance does 
not enter the measurement when a substitution 
method is used. 


fixture installed, for GO-cycle measure¬ 
ments. The fixture is equally useful with 
the Type 1604-B A-C Comparison 
Bridge. 


SPECIFICATIONS 

Zero Capacitance: 8.7 micn)n)icn)fanids. 
Terminals: Type 274 Plu^s on spacing. 

Dimensions: 1X 1X 21^ inches, over-all, 
including plugs. 

Net Weight: 4 ounccs. 


Type 


Co^le Word Price 


1691-A 


Capacitor Test Fixture 


EDICT 


$22.50 


VARIACS® IN THREE-PHASE DELTA CIRCUITS 


When Variac® Autotransformers are 
connected to supply a three-phase 
delta load, one of the circuits of Figure 
1 is ordinarily used. In a typical appli¬ 
cation recently encountered, each leg of 


the delta was rated at 20 amperes, 230 
volts. In the circuit of Figure la, two 
230-volt Variacs, each capable of sup¬ 
plying 34.5 amperes, would be required, 
while that of Figure lb uses three 115- 
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LINE 




Figure 1. (o) Delfo connection and (b) wye connection of Voriocs to supply a 3-phose lood. 


volt uiiitrt. supplying; 34.5 ampi*res. This 
meant that Type 50 Variaes connected 
in wye, as in Figure lb, Itecome the only 
choice, since the 230“Volt Type 50-B 
\'ariac is raU‘(l at 31 amperes. 

In this particular application, how¬ 
ever, it was found that the load did not 
have to be connect^jd in delta, but could 
be handled as three individual loads. 

In addition, a maximum power varia¬ 
tion of 3:1 was found to be adequate. 
With these modifications of the original 
requirements, the arrangement of Fig¬ 
ure 2 was recommended. Here, the 20- 
ampere Variac. Type V20, could be 
used, which gave a considerable saving 
in cost over the Type 50 units of Figure 
lb. 

In general, a 3-gang assembly of a 
given size Variac is le.ss expensive than 


either the 2-gang or the 3-gang assembly 
of the next larger size. This saving is 
possible whenever the load can be con¬ 
ned e<l tis three single-phase elements 
and where a 1.0:1 range of voltage ad¬ 
justment is adequate. 


Figure 2. Connection for seporote foods and 
limited range of adjustment. 



GR EXHIBITS IN NOVEMBER 


East Coast Conference on Airborne and 
Navigational Electronics, Lord Balti¬ 
more Hotel, Baltimore. Maryland, Oc¬ 
tober 31 and November 1. In Booths 36 
and 37, General Radio will have on dis¬ 
play sweep drives, pulsers, oscillators, 
bridges and other new products re¬ 
cently announced in the Erpcrimenler, 


Chicago Exposition of Power and Me¬ 
chanical Engineering, Chicago Coliseum 
November 14-18. Come to Booth 151 
to see* GR motor speed controls, strobo¬ 
scopes, noise-measuring in.struments and 
oth<*r items for the power and mechan¬ 
ical industries. 
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This photograph, taken with a General Radio Type 651 Recorder, shows the flight of a 30-caliber 
bullet, fired from o T44 rifle. The illumination wos supplied by a high-speed stroboscope, manufactured 
by Edgerton, Germeshausen, and Grier, Incorporated, operating at 10,000 flashes per second. 

Comoro aperture was f ^1:5 with Background X Panchromatic Negative film. The stroboscopic lamp — 
was mounted directly above the recorder lens and the bullet was photogrophed ogoinst a *'Scotchlite" 
background. The bullet speed was 10,000 feet per second. 
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